by Francis L. Hirt v‘fg

Growth Characteristics of the Economy

Mlustrated by the Chemical Industry

ONE of tha fundsmontnl chavacteristics of the Amoerican
economy hns Leen and is its dypamic growth. Whila the
expansion has besn stendy—cyclionl fluctuctions asido—at
gn annual rete which hae epprovimated 3 pereent in jermsa
of tha gross nationnl praduct in conetont prices, the forces
contributing to growth hove been in port foresseable and in
part un ctable, TIneluded in the former ore such {nctors
8 population trends snd growth of urban oress, while in the
latter fall the results of bnaia discoveries and inventions, the
flow of products nnd processes from the leboratories, and
the direction of investents inte new areas, new lines, and
new products, Henos, it has beon diffiult in tha past, s it
iz now in the preaent, to Toresee clearly the direction from
which economic stimuli to further will come, as well
a5 to gouge the sconomie importence of produstz in the
entbroyonic industrisl stoge, such as atomic energy. The
whaole bistory of transportotion i= an illustration of this point.

To et in perspeetive and to illustrate this important
market phenomenon, & section of OBE's study " Muprkata
after the Defense Expansion,” devoted to 1552-585
period, eveluaied the volo of dynamic industries in the
observed growth trand. Included wne a brief review of the
chomical mdusiry, sod it is the purpose of thiz nrticle 1o
bring this pictuve up to date and to cishorante Upoh & prime
axatnple of twentioth century prowih.

The chemical indugtiy sinee the turn of the fentury hps
expended at & rate substaniially in excess of that for all
output and since 1938 the rate of growth has accelerated.
During the pest 12 months of downword sdjusiment In the
gemeral lavel of industrial activity chemical output hos shown
volatively little change.

Trend of OQutput

The accompanying chert shows this growth, The on
aignificant i]:lt,en'upnt?un to the upward teond in chemi
output in the 50 yems covered, apart from che tem
adjustments associated with reconverzion problens follow-
i’ﬂﬁd the two wars, ocourred during the depression yenrs,
103032, Even than the decline was less then in other seg-
ments of the economy and the subsequent recovery more
rapid. For sources of data in ¢harts on pages 10 wnd 11,
and ihs method of preparing the production indaxes, see
the note on page 11.

All three of the brond groups of chamical menufacturing
meagaured in the ehart have vndergone ropid expansion. The
industrizl orgonics group, which includes plastic mnterinls
and where the development of new products and new toch-
niques has besn especially noteworthy, hes shown the fnstest
mita of growth.

MOTE.~MR. EJRT 12 A MEMBER OF TRE ODRRENT BUTAINESS AR ALVATA
DIVIZION, GFFRIE OF BUEINESS ECONOMICS,
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Comparative grawth paiterns

To eppreisa the role of now snd established products in
relotion to the prowth of the chamical imdustry, historienl
series wers cum}‘:viled for some 240 chemickls und chemical

ucts. The listing was limited to the avwilable cutput
ata but it ia believed that the coverege is sufficiently ade-
qubte to provide the general picturs.

The list comprises mony new materiale and products as
well s the old-established lines snd ronges over tha entire

Production of Chemicals and
Allied Pradycts, 1899 — 1953
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field of ehemical menufschuring.! It exemplifies the wide
ronge of products and their long-term development.
Tha jtems were clossified on the basis of owiput from 1040

through 1953 into three brond groups—fast growing defined
as those having an average rate of growth over 74 percent
per yanr; moderstely or slowly growmng which ere thase with

th rates up to 7K paresnt per yenr; end the declining
products, For purposés of identification, they were re-

grouped into thres classifications—industiisl cxganic chem-
inple, industrinl i ic ehemicals, and ather chemiools and
illied produets—so that they conespond io the

s oo
the Federal Reserve production index of ehemicsls and allied
produats.

1. Far defnitimt atnow produots ace mota ok babtosty of 1alle 9.
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The diversity of tzende for individual producis—new and
* old established linese—from 1940 through 1953 can be seen
from teble 1. Represimtation of these differentiai move-
ments i production is further illustrated in the chort.®
An poabysis of the growth trands of these individual prod-
ucis and their relation ¢o generzl business Auctuations
revesls certain hasic chnrnctenistics:

1. Many synthetic products compets with, replace, or
ore used as alternafives to natural products. )
o, Mony of the basic chemicals—acids, tlkalies,

sulfur, corbon black—are sensitive to changes in busi-
ness cycles but after allowance for thess influenves they
hawe maintained o substantial net rate of growth.

3. Most of the cunsummﬁmducm—mpps, ‘eosmetics,
druge—are only litile affected by ductuations in business
w'  hetivity and for these items the prowth rates have been

below the total industry eonosl mgrowt.h.

4. Some old-established producte—such s black
blasting powdsr and arseagte—have shown declining
trends over o long period of years.

Toble L—~Iroduciion Growth Reton for 240 Chombeal amd Allied
FProduets, by Major Groomps, 194055
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Of the 240 chemical and allied produets covered, mora
thay sne-helf are ropidly growing, one-thicd sre moderately
growing, and ohe-aighth are declining. Each of these threo
groups covers » yoriety of row and semifinished materials
and finished goods with long-established uses both for in-

v dusiris]l end conawmer purposes. Naw products as defined in
tha fontnote at the boitom of table 2 accounted for over
ona-fourth of the teial number of itene in the Isst-growing

up, and the avernge rate of growth per yeor from

Pthe very large initial advance for streptomyoin to 12 percent

_ for dichlorobenzene, orthe. Muony of the new lines are atill
experiencing large growth rates.

& A caubiom is ps in order about rates of growth since
in inigial pericds oufput rises ot a rapid which must
inevitably fall ns production enlarges. naequently, the
aciund size of change os well as the relative size should be
noted in reviewing the tnbles and charis.

A lavge properiion of the products in the Inst-growing
flmtp conaisted of the old-established lines, Most of the
heavy basic chemicals, the so-ealled workhorsea of the

*indusiry—caustic soda, chlorine gaos, hydwehloric acid,
nitric acid, phosphoric agid, ammoena, gynthotic meth-
smol—are included in this group. The combined output of

..E?}e 7 raw muoteriois has exponded 13 percent a year since

All of the moderately or slowly growing produets are old-
esiablished lines with a macket Iife of 25 yem= or more.

*This eategory includes among many othors the dyes, old-line
medicinals and finver and perfums materinls whers demond
gensrally reflects chinnges in consumer income, A fow of the

™ % Sourpes ﬂ[ﬂmll; u;lﬂ-rh mm&:f twmﬂmnﬂrlmgngnmm Burvl.uqul
mldiration of the 1. B. Duapor miperen: U, &, 7 Chrabe
. Betwwinis oredbook, Sianfand Tescian Inettite; Eotets of v Fiveties Lodbostra.
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heavy basic themicols—sode ash, sulphuric acid, benzene,
and ‘athyl aleohol—also foll in the moderately expanding
group. Production of thess 4 moterisls commbined has ax-
poudied tn nrverngbn of 5 percent & yenr since 1940,

Dagpite the snbatantin! expansion in total industrial pre-
duction and chemical output in particuler over the pest
decade, there has been a slow but porsistent decling in g
output trends of 28 chemicsl prodects included in the Jist.
Ahout half of tha decrenses weire unider § percent a year.

Growth Trends of Major Chemical Groups
Indushricl organic: sxpand mest mpidly
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The reasons for these controvy trends vary from product
to product. For example, sonp has been declining steadily
whila the synthetic detergents have forged upward; lead and
ealeium arsenate have now been supplemenﬁ by the
newer insecticides; zinc oxide and lead pigments have been
displaced by tithnium dinxide which has grenter covering
power; the market for black blasting powder has besn taken
over by high explosives { ite); and naturel methanol
and neatie acid have boen almost entively rveplaesd by the
synthetic maeterinls,
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Tahlo 3 —Freduotion Tronde of Solected New Chemlenl Prodiscbs
and Naterials
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The role of new products

Au important factor contribuating to the growth of chemieal
manufm:mﬁnmer the long-term hes been the continusl
development ugh resenrch of 4 wide renge of new prod-
ucts for both industrial aod econsumer uss,

Thus, importsnt new products iniroduced before the
mid-twenties ineluded royon, dyes, and certain types of
eynthetic plastica. Ammoniz ond nitric acid wera first
produced ﬂthnhmfhr in 1923, Neoprene, a type of gyn-
thetic rubber, and nylon were developed in thirtias.
But the period since 1939 hns heralded important and far
reaching discoveries, stimuinted and to some extent forced
hy the wartiine onditions.

Some of these now producis are well known, such as the
new eynthetic fibers, rubber, and de ents, antibiotics
and the agricultural chemicels. Output of chemienl products
which were just entering eommercinl producéion in 1959 plus
those subseguently introduced, ascount, on the bosie of o
rough ealeulntion for a representative snmpie of soma of tha
Inore importsnt items, for abous 20 percent of the Federal
Regerve Board production index of chemicsl and slliad

T —RE
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products, anod something undar 2 persent of total industrial
output,

4

New product patierns

An gnolyein of the production tremds of newly developed ¢
producis generally shows o variety of patterns, Threa basic
charagteristics stand out: ' .

1. Moat successfui new products have shown st "E._
and olmost uninterrupied growth trends thﬂugillle:ﬂ '

P Many now products after & rapidly growin
. new ue # rap ing initial
phase have continued to expaod but ot & mnaigiambly '
radaucgﬂ Thbe, rod I &

. Some new ucts after rising rapidly m the s
years of pmduftiun heve bagunmfn lgv off or h:l];
declined, <

The growth rates and the magnitude of production gains |
for 36 relntively new products ore presented in table 2. It ™
should be pointed out, however, that o fow of these producta §
have been in pmgluul‘i’ﬂn and on the market for only o short |
t-in:t_adm that their full market potentialities are atill to be .
tested.

As mipht be expected, the highest growth ratea appearad h
in the more recently dawlupeﬁ procﬁgta such as strepto-
myein, pleatic pipe, snd polyethylene, while the less rapid 4
mwﬂ’l rates were experienced in thoss pradusts which have °

& longer life span. Even ac neoprens, for example, still -
hae » 17 percant rata. With faw excaptio wih
rates for new products drom 1950 to 1953 were considarably 9]
balow the longar-term sxpericnce. La

For the 36 new chemical materials and produeta consid-
ered s a whole, the geometric average increase has been .
about 40 percent. The valus of vutput of thess new lnes
at menuiscturars’ prices toteled roughly 53.5 billien to §4

hillion m 1953, compnres with about $100-$150
million in 1440, - .
Rise of plasties :
The development of the plastics industry ranks h'g]; »
among the techuologicel ndvances thet have osmnred in "
past decade or s0. ough plastics have been produced for
many years, in o sense the industry is quits young. Many

of plastic materials nsed in pressnt-day imannfacturing .
ware producta developed during aud since the war, In factY
the lost war built up the indusiry 4s plastic materials dem-
onstrated their usefulness boih in the manufasture of goods
which otherwize would baye required moderials, such aa,
matals or wood, which ware genarally in short supply, and
in the crantion of new end products.

Output of plastie materinls bhos besn ing af an
avernge rate of about 20 percent per Yenr since 1918, It ig
one of the t arens In the aynthetic vrganis fisld, ac-
covnting for close to 10 percent of the volume and 25 per-

cont of the anles value of a)! synthetic industrial organics,
which in 1853 totaled 2¢ billion pounds with a valus over®,
%4 billion, according to reporte of the U. 8. Tarif Com-
mission, Thus piastics have assumed a place of mafor
importance in our indusirisl economy,

1919 outprt of plastics totaled 23 millisn pounds, largely
collulosio materials. Twenty years lnter, it had risen to 247
miilion pounds, and by 1953 o 2.8 billion pouads, or almost
double the 1049 volume and weli over 10 times the 1930«"
tonnage. FPlastics volume, for example, approximates the
present rate of 2luminam produstion, .

The shl}rpl% rising murva of totel plasties production is_,
depicted in the ohart. The noncellulosic plastics, which™
sccount for ebout 98 percent of the totsl, have penerslly »

¥
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PRODUCTION TRENDS OF CHEMICAL PRODUCTS
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ollowed n straight-line rapid growth trend throuphout the
perind. The cellulose group of plastics, which are processed
by finished consumer products ss celluloid toys, games,

buttons, and vther items, have shown an
‘with most of the rise ing since 1{41.
. Mﬁlﬁ of the plastic produsts, 3 number of whick are
Included in table 2, have reached volume produstion with
silorenses In output for some of the individuel matetials
especially striking,

ai up-trend,

MG 42 44 44 & BG GF B4

HHE 98 Aa o5 44 &0 8 A4
b 4RE TEXT FOOTROTE X

TA2+R
The modernte dilii‘in totnl cuipit in 1952 reflacted 1 ¥
the adjustments which were mourring o man ac-
tuping induatries in the fall of 1951 and continning
for the most part ugh the first half of 1952, In 1958,
plostics production r o Dew Lmak, Froximetaly 20
percent higher than in-1962. For the fivat holf of this year

ousput, while down § percent from tha second quarter peak
of llilluﬁl::. was atill slightly above the average for the yea.pr B2
& whole.
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Expaneion in Investment

The expansion of the chomical industry has in lorge mess-
ure resulted from sn ever incressing scele of industriel
rozparch snd developmentsl work over the post decades.
Many of the larger chemical companies, according to a 1951
sinvey conducied by the U. S, Depatmert of Laber in
mgﬁemhnn with U. 5. Department of Defense, spend for
such purposes a higher proportion of annual sales thon most
othor mpjor industries.

Tha chermieal indusiry’s expenditures for new plant and
equipment have kept pace with the expanding outlays for
resenrch and development of new produpts. iz ihvest-
meat has been nt 0 very high rate throughout the postwar
period and particularly gince 1250, when the defense program
neceasitnted the jmmediate installation of grently expandsd
production copreity of chemicnis. ) .

Deapite the iremendous new capacity buils dum;iWqﬂd
Waor i1 the expending peacetime markeiz for chemical
products in the postwar years required edditionel substontial
wvesiments in new plants and factlities. Irom 1948 through
1963, outlays for new plant and equipment hy the chemical
industry averaged close 10 $1.1 billion onounlly, aggragatin
$8.5 hillion over the 3-year period and representing 1
parcent of the totnl for oMl mannfecting.  Of this amoant.
well over one-holf was spent after 1950.

PLASTICS
Output Expands Rapidly
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_In ibe cwrrent year, investment expenditures have con-
tinued at o high rata; aver §1.3 billion will be spent. This is
nearly one-fourth higher than ihe 1946-53 avorage though
moderately below the record year of 19563 when close 4o 31.6
billion was expended. Meost of the drop this yenr reflects, of
couyse, the tapering off of cxpenditures yosuiting from the
completion of axpansion goals set up under the {acilitios ex-
PANSION PTOZIam.

Septamber Lo

It ehould be noted that tha investment in plant and squip-
mant by the chemical industry also includes expenditures fgr -
faecilities not velated to chemieal production. On the other
hend, many of the petroloum companies are spendin
suma of money for expansion inte the chemicnl field
beeoming ineres tied up with the dwutl.ll?n]iMMt of
petrochemicals, produets derived from crude petrolewn and
neturnl dgﬂﬂ.‘ Siml]arly, many of the rubber compaties are
also finding it advantageons to axtend their scope of opera-{
tions into chemical lines through the preduction of synthetic
rubber ond related items.

Facilities programs for new products !

A large proportion of the industry's investment in new
Hla,r}t. and equipment is known to be budgeted for }?lﬂnts pra-
ucing new preducts.  Exsct figures are not available o in-*
dicate the relative importance of expenditwres envmarked
for new product facilisies nnd those st oside for established
producte.  Figurea compiled by the Buresn of the Coneus do
suggest, however, that well over iwo-fifths of total expendi-
tures for plant and niluipment in the rhemical industry since
164¢ went into new plunts producing industrial organic chem-
ieala, the area where most of the néw prodact dovelopment 4
Yoz boen centered, Moreover, in o swrvey conducted in Into
1952 by the Office of Business Economics it was indicated
that lorge chernical manufaciuring companics expeeted dor-
ing the next severs] years to devote ahout one-half of their *
tolal investmeni—and threo-fourths of their $otel expondi-
tures for axpansion—ie new producte.

ich is

Expansion in synthetic fibers -

[]
The racord of synthetic fibers is typicel of the axpansion
which hee been azsociated with growth in investment. :
Production of rayon and neetats, or the eellulosio fibers,
amounted to &1 million pounds in 1825. By 1939 it hod
risen to 320 million pounds, snd in 1953 the total reached 1.2
billion. pounds. Rayon and acelate cu.pmitg', wecording to
Texiile Organon, has doubled since the end of the wey, rising
from 800 million pounds to 1.6 billion ot the end of 1083, *
Present expansion plans call for an additienal 10¢ million |
pounds by the end of 1955. Tt iz obvisus thoi this vask
cxpanaion is assotiated with o vary high mvestment in new
plant ond equipment within the chemical industries and to
some extent in related industries supplying raw materinls,
Expenditures for new plant and equipmeant are not avail-
ahle dor rayon but some indieation is providad from opplion- 4
tions for tax smortization cevtificates which ehow that o
dirnet copital investment of about 75 cents is requived for
avery new pound of additional vayon capacity inatalled. .
For the noncollulosic fibers such a8 nylon and tha moere
recantly developed eynthetic fibers the expansion of facilitiay

has likewise been of considerabie magnitude.
The production of nylon, the first of the newer fbers, hniﬁm y
lata in 1920 with & plant capocity of approximo 4 milhon '

pounds. Constent expension of facilities durin%' e war and
the immedinbe postwar years brought eapacity for nylon and
other types of noneellulosic fibera—Dacron, Orlon, Acrilan, 1
Dynel, and others which ware introdugad st varyng dates
shovtly after tha wrr—to svound 150 willicn pounds 3 1050
of which about two-thirds represonted nylon. At the and
of 1953, copacivy toteled 428 million pounds and this ia-
expected to incrense by two-fifthe to o totol of over 600
mitlion pounds by the and of next year, a fourfold incvense
in § years. The contemplated investment in plant ond .
squinment for the nylon expansion progrom alone since 1950
hns been ostimoted, on the bosis of tax amortization ceoriifi-
cates approved, ot over $200 million, An equsl omount ie
indicated for the newer fibeys. &

{Condinued on p. £8)
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vear, but the eatimates for direst investments in Canadn
during the seeond guarter include about $30 million for
investment trupts orgenized in that country by American
interests 48 o meanz of mequiring Cenndien securities jor
long-term investment. .

There was & considerable rise in infernationsl purchages
and sales of covporats stocks, with Americans huﬂurgsiuru n
etocks, particularly in Canada and the Nether , while
investora in some Europesn countries invested substential
amounts in Tnited States stocks.

The im&mpd supply of capital in both Cenada and Europe
reduced the differcnce between Unitod States and foreign in-
terest rates, and thus practically eliminated new issues of
foreign securities heve, During the six months ending in
Mnreh these flatations had resulted in a enpital cniflow of
$376 million, In foct, European countries found it advan-
tageous to reduce their Jong-teria debts to private United
States banks during the seeond quarter. Furthermors, sinea
June, the Na onds has made substantial repayments
before meturity on & reconsiryction loan by the Enternationsl
Banlk, snd the United Kingdom retumned to the International
dMonetary Fund 2112 million cbtained in 1947 and 1948,
The International Bank found it possible to oblain an in-
crenzing proportion of its eapitel requirements in Eu and
Canada, aﬂ in July & private American corporetion floated
8 loan in Eumﬁe.

Short-term United States cnapital reversed its movemenis
from a net return flow which had lasted all through 1953
and the first quarter of 1954 to 4 net outflow of over 5100
million. Most of this outflow consiated of commareinl
wedits on exports, poréicussly to Brezil end Colombie.
Ehem wias alas 1{.}11 outflow of shmtmmth i;ljll'.lldﬂ to the [gmeg

in , Poasi in connection wi e opening
gold market an:ly various commodity exchanges in that
country.

Government aid

The rise in militery sid during the second quarter was due
mainly to incrensed shipments of military equipment o

SURYEY OF CURRENT BUSINESS

September 1864

Indochina pricr te the comclusion of the armistice,
amnller amount of ather grants included about $65 million as
budget aid to Franes 10 meet the costs of the war in Indoching
and $15 million in British cuiTency obtained through the sala
of surplua nagricultursl goods, which wna returned as grants
to the United Kingdom to furéher the genersl aims of the
mutual sscuwiiky pro .

Repsyments on iun%»tram; Government credits exceeded
new loass by about $50 million, and the short-term Govern-
mant: eapital outflow reflects largely a net increase in holdings
of foreign ¢urrency or claims arsing from the sale of surplus
agrioulturnl matoriale. Thus, Government assistance to
foraign Jeountrien to overcome hasic deficieneies in their
economies has declined more than the fizures for Govarnment
grants and copitol movements indicats.

Second guarter summary

mﬂqgttingdﬂxpurta of mi]lit.ar -gnd  items auppliﬁ ﬂgr
LAY £1d Prograing, & ucing nel exports ut
$100 millicy to allow for the effsets of the interrupéion of
shipping during March, the balence of goods and services in
fovor of the United Stotes during the second gquarter amount-
ad to naﬁﬁ'oximateljr $470 million. This amount waa about
$120 on lurger than the aggrogate funds available to
foreign countries from private remittances, Government
transier paymenta and long-term private investments. In
port, therefore, United States exportz during the second
quarter were financed by speciel means such as short-term
?ri?ﬂtrﬂ credita or Government grants and accepitance of
o

Toig
producta.

Tha |

LA

currencies in poyment for surplus egricultural .

Exmt for the last quartar of 1853, which was affacted by

y large incomes from foreign investments, this was
the first time sinee the second quarter of 1052 that the
bolance due the United Stotes on goods and services had not
remained within the limit within which it could be financad
without resort to such special means. On the whols however,
the position of foreign countries mirrors further economis
Improvamens.

Growth Characteristics of the Economy
Illustrated by the Chemical Indmstry

(Contsnyed from p. 14)

Overall, it iz estimeted that the chemical indostry has in-
vested over §1 billion for facilities to produce sll @ypea of
synthotic fibers since the end of the war. By the end of
1955, mdditional substontial expenditures will be necessary
to complete the prosent focilities sexpansion program.

The ropid lorge-senle development of the synthatic rubber
industry provides a further illustration of the huge invest-
ment required ia the development of & new product. Prior
to the last war the only eommergial synthatic rubber of con-
sequeace produced in this country wos neoprene. is was
first introduced in 1834 with production resehing only 2,000
tons hy 193%. Within the space of a Little over three yeare
approximately $700 million was invested in Government-
owned eynthetic rabber producing fucilitios having & eopacity
of 1,000,000 tons. _

Equally impressive has been the ex?unsiﬂn in plastics man-
ufaciura, e cxponsion goal calls for capacity to produce
4.6 hillion pounds of plestic materials by Jenuary 1, 1955,
involving & total investment of $450 millien. The goal rep-
rasenis aa increase of 2.5 billion pounde over actual produs-
tion of 2.1 billion pounds produced in 1951. This program
neciudes all the resing which are utilized to produce givilion,
defange-supporting, and rertain milicary ond items.

Government Expenditures and Income
{Continyved from p. 5

by & deficit. The differences in both cases, however, have
been quite smell ralative to total revenues.

L]

A major portion of the State and local mew cpnstruction -

put in glme during the t venr wae finonced oubt of bor-
rowad funds. From July 1953 through June
vernments raisad new capitnl nmounting to
again 2 much
rowing hes heen unusually high sinee last Janunry with the
trand toward eeli-F uida.nnﬁ mmu 0. cantributing Eactor.
an purcheses

$6.6 billion,

The outlock for State A
year of inerease elose to tha $2 billion postwar averege anoual
raée. The heavy borrowinge of recent months forashadow
& resumption of the long-term rising trend of new conatruc-
tion autlays; Federal-aid hiphway granta have been doubled
for fiscal yemrs 1955 und 1956, and sohool envollments are up
ghavply apain this fall, ereating odditionsl demands for
tenchers and school facilities. ile the over-all increnss in
debt during the pnat yoar hae heea largs, liquid assete held
by State and local governments—mostly in sinking funds—
are still rising almoet ns fast ns the deht. The course of
revenues during this same pevied is dependent in part upon
the trend of genaval seonsmic conditions, but the tax atrue-
tures of these governments tend to moke receipts relatively

1954, these '

a5 in the previous year. The rate of bor- ¥

is for enother

L)

-

L

insensitive to small changea in the nationsl product end
-

income,



